INTRODUCTION
We describe two siblings, one male and one female, with multiple congenital anomalies, including Hirschsprung disease, heart defects, preaxial polydactyly and laryngeal anomalies. This phenotype is distinctive from other multiple congenital anomaly syndromes previously reported to be associated with colonic aganglionosis, and appears to be a "new" autosomal recessive disorder.
CLINICAL REPORTS
Case I : JC was born by spontaneous vaginal delivery to a 33-year-old G4 P4 mother at 38 weeks of gestational age. There had been no known exposure to human teratogens during the pregnancy. The birth weight was 3.7 kg (75-95th percentile); length was 49 cm (25th percentile); and head circumference was 35.5 cm (50-75th percentile). ' The anomalies noted at birth included bilateral complete cleft lip and palate, telecanthus with an inner canthal distance of 3.25 cm (95th percentile) (Fig. l A ) , dupli-cation of the great toes, and postaxial polydactyly of the right foot. Radiographs of the feet showed bilateral duplication of the hallux and the right fourth toe. (Fig. 1B ).
An echocardiogram showed an atrial septal defect, coarctation of the aorta, a large patent ductus arteriosus, cleft mitral valve, and a mildly hypoplastic aortic arch with a gradient of 15-20 cm H,O between the upper and lower extremities (normally, the pressures are almost equal). Cardiac catheterization confirmed the presence of these anomalies and also demonstrated anomalous venous return.
JC developed a distended abdomen at one day of age due to spontaneous perforation of the large bowel, and underwent a colostomy and appendectomy. Histologic studies showed aganglionosis of the entire colon and the appendix; cholinesterase staining was consistent with the diagnosis of Hirschsprung disease.
JC developed respiratory distress at two months of age. Direct laryngoscopy showed a short epiglottis and short aryepiglottic folds with redundant mucosa in the arytenoids (Fig. 1C) . The true vocal cords, subglottics, and distal tracheobronchial tree were normal. His respiratory distress resolved after epiglottoplasty.
JC has shown mild developmental delay, particularly in expressive language usage. At age of 24 months, he can walk, run, feed himself with utensils, knows multiple body parts, and uses multiple signs to communicate. He only uses 2 words verbally. He has been receiving intensive early intervention service where formal evaluation at the age of 20 months revealed most skills in the 10-month range.
The karyotype in peripheral blood and skin fibroblast cells showed 46, XY; there was no deletion of chromosome 22q detected in a FISH analysis. The head ultrasonogram identified no abnormalities.
Case 2: AC ( Fig. 2A) , the older sister of JC, was born at 38 weeks gestational age after an uncomplicated pregnancy. Her birth weight was 4.4 kg (greater than 97th percentile, large for the gestation age).' She also had duplication of the great toes (Fig. 2B ). An echocardiogram and later cardiac catheterization demonstrated an atrial septal defect, cleft mitral valve, and anomalous venous return from the left superior vena cava to the coronary sinus.
AC had developmental delay, most obvious in language development. At 18 months of age, she used no words. Her receptive and expressive language was typical for a child of eight to nine months with skills scattered to the 12 month level. She also has had fine motor delay, possibly associated with decreased muscle tone in the hands. After intensive early intervention services, her motor development has improved significantly, but she continues to show overall delay with more significant weakness in language and speech production.
AC was evaluated for chronic constipation after her younger brother, JC, had been diagnosed with Hirschsprung disease. Histologic studies from a rectal biopsy also showed aganglionosis of the sigmoid colon.
AC also had history of stridor, particularly when she was sleeping. Direct laryngoscopy showed severe epiglottic abnormality including bifid epiglottis with a central epiglottic mass (Fig. 2C ), but true vocal cords, subglottics, main stem and segmental bronchi, and trachea were normal.
FAMILY HISTORY
The parents are not related and are in a good health. In addition to JC and AC, they have a 4-year-old son and 3-year-old daughter. The 4-year-old son is healthy and has had normal development. However, the 3-year-old daughter also has a bifid uvula and developmental delay. The developmental pattern in year of age and did not use her first word until 29 month of age. Evaluation at 2 112 years of age showed that her receptive and expressive languages were at a 9-to 10-month level with skills scattered to the 12-month level on the Verbal Comprehension Scale of the Reynell Development Scale. On physical examination, she had macrocephaly and midfacial hypoplasia; her weight was 15.8 kg (50-75th percentile); her height was 98 cm (50th percentile); her head circumference was 52 cm (98th percentile); but her inner canthal distance was 2 cm (less than 2nd percentile) interpupillary distance was 4 cm (less than 2nd percentile), and outer canthal distance was 8 cm (75-97th percentile).' Echocardiogram and a brain MRI identified no structural abnormalities. She has no other known anomalies. The ancestors of this family are from Ireland, England, Germany, and Mexico. There is no family history of chronic constipation. A maternal cousin had an atrial septal defect and ventricular septal defect. A paternal cousin had a ventricular septal defect. The family history was otherwise unremarkable. No other relatives are known to have dysmorphic features or congenital anomalies.
DISCUSSION
the 3 younger siblings is similar, with language delay being most
We report two siblings with a similar pattern of multiple malprominent. The 3-year-old daughter stood at 13 months, walked formations. Since JC and AC are male and female offspring of at 15 months, and ran at 18 months. She did not babble until 1 healthy patents, autosomal recessive inheritance seems most Hirschsprung disease is genetically heterogeneous. At least three genes for Hirschsprung disease have been identified: the RET proto-oncogene, the endothelin receptor-B gene, and the endothelin-3 gene.l&l2 The RET protein is a tyrosine kinase receptor. In Hirschsprung disease, the RET mutations lead to loss of function. Ten to forty percent of patients with familial Hirschsprung disease were found in one study to have an RET mutation. 13 In analysis of a large kindred, a G-to-T transversion mutation in exon 4 of the endothelin-B receptor is associated with Hirschsprung disease.I4 Twenty-one percent of the heterozygotes and 74% of homozygotes with the mutation in the endothelin-B receptor had aganglionosis of the intestine. A targeted interruption of the mouse endothelin-3, a ligand of the endothelin-B receptor, caused megacolon.15 This and other findings suggest that interaction of endothelin-3 and its receptors is crucial for neural crest-derived cell lineages.I6 Mice, in which the endothelin-B receptor gene had been deleted, showed a phenotype similar to that of our patients, i.e., intestinal aganglionosis, cardiac defects, and cleft liplcleft palate. However, these genetically engineered mice do not have limb anomalies (Yanagisawa, personal comm~nication).~~ In addition, mice with the deletion have a spotted white color.
Chakravartil7 estimated that the RET mutation accounts for 50% of familial Hirschsprung cases whereas the endothelin-B receptor mutation accounts for about 5%. In his studies, the majority of patients with the endothelin-B receptor mutation have short segmental aganglionosis, compared with only 25% of RET-associated patients with short segment. In our patients, one has short segment and one has entire colon aganglionosis, supporting the previous finding that the short segment and long segment Hirschsprung disease can be caused by the same underlying genetic defect.18 However, these two anatomic variants of Hirschsprung disease still have different clinical significance because their management is different.
The case presented herein includes a constellation of malformations not previously described in the literature; however, the association of the bifid epiglottis with polydactyly has been r e p~r t e d . '~.~~ Although during embryonic development, early laryngeal development and limb formations occur at the same time, the mechanism of this association is unknown. In Pallister-Hall syndrome, malformation can be very extensive. In addition to polydactyly and bifid epiglottis, Hall et al.21 described six patients with this syndrome who also have hypothalamic hamartoblastoma, imperforate anus, abnormal lung lobulation, renal anomalies, nail hypoplasia, multiple buccal frenula, congenital heart disease, and hypothyroidism.
Recently, McClay et al. 19 reported a familial bifid epiglottis associated with polydactyly in three generations. One member of this family also had a congenital heart disease. Bifid epiglottis and polydactyly are variable. There is no consanguinity in this family, indicating an autosomal dominant inherited pattern.
Among the differential diagnosis is Oro-Facial-Digital syndrome, type 11, which is characterized by cleft tongue, conductive hearing loss, and partial duplication of hallux. Steichen-Gersdorf et al.22 reported a case with type I1 Oral-Facial-Digital syndrome. The features in their case included hypoplastic epiglottis and larynx, a stenosis of the trachea, pre-and postaxial polydactyly, growth retardation, and hearing loss. The absence of Hirschsprung disease and heart defects is distinct from our patients.
The developmental pattern in the 3 younger siblings is similar, with language delay being most prominent. Although the older sibling has no cardiac, limb, or intestinal anomalies, she may represent a very mild manifestations of the same disorder. Another explanation might be that the developmental delay is unrelated and represents a separate trait in this family. Molecular studies in the future may solve this puzzle.
In conclusion, we describe two siblings, one male and one female, with cardiac defects, laryngeal anomalies, preaxial polydactyly, and aganglionosis. The parents are normal and unrelated. This condition may be a new autosomal recessive syndrome. Molecular studies for mutation of RET and endothelin receptor B are in progress.
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